Separate induction of the two isozymes of cytochrome P-450(11) beta in rat adrenal zona glomerulosa cells.
In the rat adrenal cortex, two isozymes of cytochrome P-450(11) beta (CYP11B1 and CYP11B2) have been identified. They are encoded by two different genes with a homology much higher in their coding than in their 5'-flanking regions. CYP11B1 is found in all the zones of the gland and catalyzes a single hydroxylation of deoxycorticosterone (DOC) in the 11 beta- or the 18-position. CYP11B2 is produced exclusively in the zona glomerulosa and catalyzes all three reactions involved in the conversion of DOC to aldosterone. In vivo and in vitro, the expression of the genes encoding CYP11B1 and CYP11B2 is regulated by two separate control systems which appear to operate both independently and interdependently. In vivo zona glomerulosa expression of CYP11B1 was enhanced by ACTH treatment or potassium depletion and was lowered by potassium repletion. CYP11B2 expression disappeared upon potassium depletion or ACTH treatment, but reappeared during potassium repletion. In vitro, only CYP11B1 activity was detectable and responsive to ACTH treatment in zona glomerulosa cells cultured at a potassium concentration of 6.4 mmol/l. Aldosterone biosynthetic activity and mRNA encoding CYP11B2 could be detected only after at least 1 day of exposure to a high extracellular potassium concentration (> or = 12 mmol/l).